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ABSTRACT
Throughout the world, the telecommunications industry is huge
and growing rapidly. Many of the features and services behind
this rapid growth are provided by switching computers. The
innovative new features that have evolved from this technology
have made telephone communications a basic necessity of life.
This study focuses on innovations, involving switched
services, developed in New Jersey Bell, during the five year
period from 1985 to 1990. Sources of innovation are analyzed.
Sometimes customers recognize telephone network solutions to
their operating problems; other times New Jersey Bell
employees initiate solutions to internal problems and needs.
Also evaluated are the correlation between the innovation
initiator and the various impacts that the innovation had on
both the customer and New Jersey Bell. The methods by which
customer information can be collected and the flow of this
information is evaluated in terms of its contribution to the
innovation process.
In summary, the results are then utilized to evaluate New
Jersey Bell's current customer interface process.
Thesis Supervisor Eric von Hippel
Title Professor of Management
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5INTRODUCTION
1.0 Introduction
The telecommunications industry is in the process of
evolving from the purest of monopolies to one of the most
highly competitive businesses on earth. The monopolized
telephone industry in America resisted, or at least con-
trolled, the introduction of innovation. Elimination of
this resistance was one philosophical motive behind the
breakup of the Bell System by the United States Government.
This study investigates innovation in a single company,
New Jersey Bell. It explores the sources of innovation and
the various forms such innovation takes. Due to the auth-
or's familiarity with, and ready access to data sources,
relative to Switched Services, within New Jersey Bell,
analysis is concentrated on the Switched Services portion of
New Jersey Bell's business.
Innovation in the telecommunications industry can
originate in many different places. The industry is some-
what unique in that every citizen in America is a customer.
Service providers, such as New Jersey Bell, are legally
restricted from participation in research, development, and
manufacturing. The nature of innovation, as reported in
this document, may therefore not be typical of most modern
businesses. It is the opinion of the author, however, that
6this data is representative of the telecommunications indus-
try.
1.1 The Study
For the majority of customers, innovation still comes
slowly in the telecommunications industry. Provision of
quality service to all customers has always been part of the
business ethic, but lack of competition continues to
demotivate the innovation process. Some customers, however,
represent leading users. Their needs are strong and they
will seek alternate solutions, if the telephone company is
not responsive. The author believes that these customers
stimulate innovation.
This is a study of user needs. Looking at a controlled
group of innovations, the history of their development was
traced. The stimulation that caused New Jersey Bell to
react to customer needs has been evaluated and several clear
patterns have become obvious. Users can be New Jersey Bell
customers or employees.
1.2 The Theories
The author believes that New Jersey Bell's mechanism
for innovation is constrained by the nature and history of
the industry. The telephone companies have been trying to
tell customers what they should want for over one hundred
years. It is to be expected, therefore, that opening up
7channels of communication between customer and company takes
time. The process that transfers customer information to
developers, within New Jersey Bell Switching Services, is
less than optimal.
The telephone company customers are familiar with their
service, but, totally, unfamiliar with the equipment that
makes it work. This absence of hands-on knowledge of the
technology limits the degree to which customers can partic-
ipate in breaking new innovative ground. This statement is
not true, however, of employees or "internal customers" who
possess more extensive knowledge. It is expected, there-
fore, that employees are a major source of innovation in New
Jersey Bell.
8METHODS
2.0 Methods
This survey involves the collection of an exhaustive
sample of switch-based innovations. All innovations were
developed by the Switching Services Organization of New
Jersey Bell for the use of either external customers, other
organizations within New Jersey Bell, or the Switching
Services Organization, itself. The period under study ran
from 1985-1990.
2.1 Sample Selection Criteria
The sample represents those innovations in New Jersey
Bell during the past five years (1985-1990) that relate
specifically to the switched telephone network, where New
Jersey Bell played a significant role in development. For
the purpose of sample selection, innovation is defined as an
indication that something, from either the perspective of
the customer or New Jersey Bell, has resulted in a unique
application of communications technology. For example, the
ability for United Water Resources to read their water
meters remotely is a unique application of communications
technology providing a new capability for that customer.
Likewise, the ability for customer sales representatives to
verify line features without help is new for New Jersey
Bell.
9The sample does not include changes in customer service
that resulted from a change in product selection. Only when
existing products have been used in a unique manner have
such innovations been considered. Traditional product
functionality is defined by industry standards. Product
changes based on changes in those standards, unless origi-
nated or stimulated by New Jersey Bell, have been ignored.
2.2 Sample Identification Process
The objective was to collect an exhaustive list of
innovations during the five years under study that satisfied
the selection criteria noted above. Data collection began
with the author's own experience, based upon four different
assignments in Switching Services during the five years.
Mr. Ronald Dissinger, General Manager - Switching, who was
responsible for all switched services in New Jersey for that
same period, also contributed to the study. The objectives
of the study were explained thoroughly to him. In addition
to providing his own data on innovations, Mr. Dissinger
identified key centers of innovative activity and provided
the names of other knowledgeable contacts.
Over twenty interviews were conducted with representa-
tives of Switching Operations, Network Planning, Customer
Network Engineering, and Product Line Management in New
Jersey Bell. Also contacted were representatives of Bell
Communications Research (Bellcore) and Bell Atlantic Network
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Engineering. (New Jersey Bell is a wholly owned subsidiary
of Bell Atlantic Corporation.) Persons interviewed were
drawn from various levels of the organization, from design
engineer to director level. Each contact was given examples
from the growing list of innovations to demonstrate the type
of input sought.
The organizations chosen are collectively responsible
for all switch-based products and services in New Jersey
Bell. They represent functions such as operations manage-
ment, design, budget control, traffic forecasting, and
customer technical interface. In addition, all individuals
who provided primary data held their positions, or very
similar ones, for the entire five year period. The list of
innovations was reviewed for completeness with the involved
directors; additional suggestions were accepted and record-
ed. These same directors were satisfied that the list was
exhaustive. The final review of the list with Ron Dissinger
resulted in his concurrence.
2.3 Coding Criteria
In order to analyze the data, a set of categories was
established that applies to all cases studied. These cate-
gories include the innovation initiator, the newness of
function provided by the innovation, the adaptation require-
ments, the degree of customer participation in the develop-
ment, and the source of customer information.
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2.31 Innovation Initiator
The original initiator of innovation is defined as the
individual or entity responsible for stimulating New Jersey
Bell into development. In each case, as a direct result of
the stimulation coded, New Jersey Bell established a project
team responsible for evaluating a proposed new service or
application. The data in this sample represents those
projects that were evaluated, recommended for implementa-
tion, and are, at present, either completed or under con-
struction. Three initiation sources are identified.
2.311 External Customer Initiated Innovation
Requests for new services and abilities, such as Hacken-
sack Water Company's Remote Meter Reading service, are
considered customer initiated innovation. New Jersey Bell
was not planning to offer the ability to read residential
utility usage prior to being contacted by Hackensack Water.
After the customer's request, and in direct response to
Hackensack Water Company's needs, New Jersey Bell instituted
a technical project team to begin to develop the innovation.
2.312 New Jersey Bell Switching Initiated Innovation
An example of a New Jersey Bell Switching initiated
innovation is the development of the ability to mechanically
update customer programmable data for the 201 Numbering Plan
12
Area (NPA) split. It was designed to minimize the need for
customer involvement in that project. The customer was
unaware that the NPA split would create the need to repro-
gram the Speed Calling® and the automatic dialing lists in
the switch. The project team to design this process was
assembled without any identifiable customer request.
Because of frequent telephone usage by New Jersey Bell
Switching employees, customer needs are evident and easily
anticipated. Members of the Switched Services Organization
use automatic dialing lists and knew that they would have to
reprogram their own lists. This understanding led directly
to recognition of a greater customer need (which was assumed
to be the same as their own) and the establishment of a
project team to find a solution.
2.313 New Jersey Bell Internal Customer Initiated Innova-
tion
This category represents innovations developed by New
Jersey Bell Switching for other organizations within New
Jersey Bell. The relationship between Switching and these
other internal organizations is similar to the typical
vendor/client relationship.
An example of such an innovation is the Friendly Line
Verification process which allows sales representatives to
verify existing line features while negotiating for new
services. This category will be combined with the New
13
Jersey Bell Switching initiated innovations for some analy-
ses and analyzed separately, as will be noted elsewhere.
2.32 Functional Nature
The selection criteria require that, to qualify as an
innovation, there must be something new occurring. This may
mean a new mode of operation, or as is the case with provid-
ing the MCI network rearrangement without charge, a new
concept. There are four classifications of coding in this
category.
2.321 Customer Function (New)
In order to qualify as a new customer function, the
innovation must provide the customer with the ability to do
something that was not possible before the innovation took
place. Such an example is Directory Assistance (DA) Call
Completion. It gives the customer the ability to complete
calls directly through his DA inquiry call. From the
customer's perspective, that is certainly a new function.
2.322 Customer Function (Old)
Innovations tat are either not observable to the
customer or do not afford the customer new means of operat-
ing are considered old functions from the customer perspec-
tive. For example, the program designed to verify the
customer's selection of long distance carrier code, PIC, had
14
no impact, in any way, on the customer's ability to use his
service.
2.323 New Jersey Bell Function (New)
Innovations classified as being new to New Jersey Bell
are those that allow New Jersey Bell to perform operations
that were either unnecessary or not possible before the
innovation occurred. Directory Assistance Call Completion
is such an innovation. It allows DA operators to complete
calls for the first time.
2.324 New Jersey Bell Function (Old)
The old function category for New Jersey Bell is
slightly different from the customer old function category.
With New Jersey Bell, those functions that existed prior to
the innovation that were being performed differently, but
with essentially the same outcome, are considered old func-
tions. The Friendly Line Verification system falls into
this category, since the only change in function is the
person typing in the request and the level of expertise
required.
2.33 Innovation Adaptation Requirements
This dimension of innovation evaluates the degree to
which operating procedures were required to change in order
to adapt to the innovation. This dimension is evaluated
15
from the perspectives of the external customer, the New
Jersey Bell internal customer, and Switching Services.
Innovations are categorized as being either totally compati-
ble with existing operations, or as requiring some opera-
tional change to adapt to the innovation.
2.331 Totally Compatible To the Customer
Innovations that do not change the customer's service
or the way it is used are considered totally compatible to
the customer. For example, Directory Assistance (DA) Call
Completion offers the customer the ability to have the DA
operator complete the call rather than simply provide a
number. However, the customer can still do it the old way
and dial the number himself.
2.332 Totally Compatible to New Jersey Bell
Innovations that do not cause procedural change within
New Jersey Bell are classified as totally compatible to New
Jersey Bell. This classification will be used for Switching
as well as for internal customers. Innovations will be
given a separate classification for the New Jersey Bell
internal customer and for the Switching Services Organiza-
tion.
The CCS7 Trunk Conversion process is used to demon-
strate this dual coding concept. Switching had to change
its method of operation to use this innovation. There was
16
no customer involvement in the process, however, making this
innovation totally compatible with New Jersey Bell internal
and external customers.
2.333 Customer Change Required
Innovations that cannot be used by the customer unless
he changes his method of operation are considered as those
requiring customer change. The Interactive Video Network
is an example of this type of innovation. To use the net-
work, the Bergen County Board of Education had to purchase
non-network equipment, such as, televisions and cameras, and
had to provide extensive training to the users of the net-
work.
2.334 New Jersey Bell Change Required
Innovations that require a change in New Jersey Bell
operating procedures are classified as those requiring New
Jersey Bell change. The innovations are coded in this
category based on the innovation's impact on Switching and
on New Jersey Bell, as a whole.
The Interactive Video Network requires Switching to
maintain new kinds of equipment. This new equipment re-
quired considerable training and the establishment of new
maintenance procedures. This innovation, therefore, re-
quires change for New Jersey Bell Switching. In addition,
other organizations within New Jersey Bell had to change
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procedures for this innovation. The Cable Maintenance
Organization had to change its maintenance procedures to
maintain fiber optic facilities connecting fifty schools
located throughout Bergen County. As a result, this innova-
tion requires change for New Jersey Bell internal customers
who are not in the Switching Organization.
2.34 Degree of customer Participation
In order to measure the customer's degree of participa-
tion in the innovation process, one must first analyze the
steps necessary to take the innovation from beginning to
end. There are six steps ranging from no input at all to
the development of a working prototype. Innovations, there-
fore, are categorized based upon how far the customer ad-
vanced on this hierarchical list of steps.
The Hackensack Water Company Meter Reading innovation
is a specific example that is used throughout the customer
participation section, since all stages of progress, with
the exception of "no input", are represented.
For this analysis, the New Jersey Bell internal custom-
er initiated innovations are included with external customer
initiated innovations. The customer participation being
evaluated is that of the New Jersey Bell organization,
outside of Switching Services, which stimulated the innova-
tion.
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2.341 No Input
Innovations that involve no customer input fall into
this category. Innovations that were created internally,
for the use of Switching Services, such as the CCS7 Trunk
Conversion Program, are categorized as having no input.
2.342 Identification of Need
In order to be coded as fulfilling this level of par-
ticipation, the customer had to be able to identify a prob-
lem associated with the current mode of operation. In the
case of Hackensack Water Company, sending people from door
to door to read water meters was a major problem. The proce-
dure was costly and unreliable. Gaining access to people's
homes during regular business hours was becoming more and
more difficult.
Had the Hackensack Water Company stopped at the Identi-
fication of Need stage, as they had for many years, the
innovation would not have occurred, since nobody else was
concerned about their problem.
2.343 Identification of Solution Type
After identifying the need, the next step toward inno-
vation is to propose some form of solution. For Hackensack
Water, the solution to the meter reading problem was replac-
ing personal visits with some other form of communication.
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With that step taken, the Hackensack Water Company had
to consider options, and the telephone network was one of
those options. Contacting New Jersey Bell represents reach-
ing the Identification of Solution Type stage.
Had they stopped at this stage, it is doubtful that New
Jersey Bell would have pursued the issue, since reading
remote meters has never been a part of the telephone busi-
ness.
2.344 Definition of Functional Specifications
The need for communication between the residential
water consumer and the Hackensack Water Company could have
taken several forms. The most obvious solution would have
been to call the customer and ask him to read the meter.
Hackensack Water wanted to be able to read the meter without
asking the customer. The specification of the function, in
this case, was the ability to extract the data from the
meter and communicate it over telephone lines to the
Hackensack Water Company.
Had the Hackensack Water Company stopped at this stage,
it is doubtful that New Jersey Bell would have pursued the
issue, since reading meters would not be expected to gener-
ate enough revenue to justify the effort.
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2.345 Development of Design Specifications
Once Hackensack Water decided it wanted to extract
customer meter readings, remotely, using electronics, it
approached several electronics firms. Electronic meter
reading was not new. A device capable of responding to a
polling signal was needed, however, since dedicated wiring
was too costly.
The involvement in equipment selection qualifies the
customer as having participated in the Development of Design
Specifications. Had the customer stopped at this stage, New
Jersey Bell might have become interested. There were still,
however, many unanswered questions about locating equipment
at the customer's premises that could have been discouraging
to New Jersey Bell.
2.346 Design Completion
When Hackensack Water selected an electronic device
with a defined access signalling code, and then demonstrated
it, they, essentially, completed the design. The only step
that remained was the one that New Jersey Bell had to take;
to put the idea into practice. Allowing the signalling on
the customer lines to occur without ringing the customer's
telephones and, also, setting up a polling process were New
Jersey Bell's sole contributions to this innovation.
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2.35 Source of Customer Information
The developer of an innovation must have knowledge about
what he is trying to create. That information may be in his
own mind or in the mind of the customer for whom he is
working. To analyze the transfer of information from initi-
ator to developer, a customer information source coding
structure is needed. Unlike the previous section on custom-
er participation, the coding here is not hierarchical.
There are four independent categories that are not mutually
exclusive.
2.351 Self-User-Developer
The developer working to meet his own needs is not
working on customer initiated innovation. He is an integral
part of the organization with a need or a problem. In this
sample, the innovations that were developed as a result of a
need in the Switching Organization are classified as inter-
nal innovations for which there was no need for customer
input. In reality, there are typically internal customers
separate from the developers even within Switching. Thus, a
Switching craft person or his supervisor might identify a
need and seek help from a Switching Staff organization like
the Minicomputer Support Group. An example of this type of
innovation would be the CCS7 trunk conversion process which
was initiated when it was realized that the records were
seriously inadequate. The Switching Operations people ap-
22
proached their staff and stated that they could not get the
job done with the available tools. They needed some addi-
tional help.
2.352 Observation of Customer
Observation of the customer's activities by someone
within New Jersey Bell can tell the supplier or developer
what operation or ability could be useful before the custom-
er even realizes the need for something new. The need, from
the customer's perspective, is a matter of degree. When the
need is strong, the customer identifies the problem and
works toward a solution. When the need is weak, the customer
may not pursue a solution, however, an astute supplier or
developer, seeing a market opportunity, might.
An example of an innovation based on New Jersey Bell
observation and perception of customer need is the Friendly
Line Verification process. The service representative was
basically satisfied with the personal service he was getting
from Switching, whenever he made telephone calls to verify
line features. Had he been asked "How would you like it if
you could do this by yourself?", his answer would probably
have been, "Gee, that would be great!". In reality, howev-
er, the service representative did not know enough, nor feel
the need to exert pressure on Switching. As a result, he is
included in this category rather than the next category of
innovation, Customer Specific.
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2.353 Direct Specific
When the customer directly requests the ability to
perform a new function or have a new service, the informa-
tion about the need is directly transferred from customer to
developer. This source of customer information can either
be from a customer for his own needs or from a lead user
with customer information applicable to the entire industry
which that user represents.
The series of innovations surrounding the Enhanced 911
Network represent examples of specific customer information
about specific needs. Similarly, the Interactive Video
Network places the Bergen County Board of Education, with
their customer information, in the role of lead user repre-
senting all school systems in the state.
2.354 Implied Customer Information
There are some situations where New Jersey Bell does
not have any customer-conveyed or New Jersey Bell observed
information from the customers concerning their needs.
However. there is reason to believe that a need does exist.
For example, New Jersey Bell knew that its Directory Assis-
tance (DA) customers wanted to complete their calls through
the DA operator. This was known simply because customers
often make that request and are turned down. Intercept
calls, on the other hand, are handled by announcement ma-
chines. There is no opportunity to gain customer informa-
24
tion, yet, New Jersey Bell took the Directory Assistance
customer information and assumed that it was also applicable
to the intercept callers.
25
FINDINGS
3.0 Findings
Following is a series of observations about the nature
of innovation in Switched Services. These observations are
based on a series of analyses of various dimensions of the
selected innovations.
3.1 Innovation Initiator
The innovations in this study were initiated by either
New Jersey Bell or its customers. The first stage of analy-
sis looks at these two initial sources of innovation in
terms of their impact on other innovation characteristics.
For the purpose of this finding, New Jersey Bell Switching
initiated and internal customer initiated innovations are
analyzed together.
3.2 Functionality - New versus 0ld
A new function is the ability to do something that
could not have been done before the innovation occurred.
This section looks at functionality from both the perspec-
tive of the customer and of New Jersey Bell.
The individual coding of innovations for this section
is found in Appendix 2, Coding Sheet 1.
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3.21 Customer Functionality
In over eighty-seven percent of the innovations classi-
fied as customer initiated, the result of the innovation is
new customer functionality.
Table 1: New functionality represents the ability of the
customer to do something he could not do before the innova-
tion.
In sharp contrast, only twenty-five percent of the
innovations initiated by New Jersey Bell Switching Services
result in new customer functionality. Most of the New
Jersey Bell initiated innovations were designed to reduce
cost or solve internal New Jersey Bell problems. Such
innovations are, in general, designed so as to be transpar-
ent to the customer.
Table 1
Customer Functionality
New Function Old Function
Innovation
Initiator
1. Customer 7 1
2. NJ Bell 3 9
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3.22 New Jersey Bell Functionality
Customer initiated innovations almost always require
new functions within NJ Bell. Thus, the same eighty-seven
percent of customer initiated innovations that created new
customer functions also created new functions for New Jersey
Bell.
The data for this section is displayed in Table 2.
(Coding of individual innovations can be found in Appendix
2, Coding Sheet 1.)
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Innovation
Initiator
1. External
Customer
2. NJ Bell
Internal
3. Switching
Services
New Function
7
3
5
Table 2: A new function is something that was not being done
before the innovation. Mechanization of a manual operation
is considered an old function.
Sixty-seven percent of the New Jersey Bell initiated
innovations result in new functionality for New Jersey Bell.
These innovations, such as the PIC Verification process,
provide new functionality to New Jersey Bell to solve a
problem or to respond to a new business need. The remaining
four innovations that do not result in new functionality for
New Jersey Bell represent the mechanization of processes
that were being done manually, for example, Annoyance Call
Tracing. Cost reduction and the improvement in the quality
of the job are the typical motivations in these instances.
Table 2
NJ Bell Functionality
ictionOld Fur
1
2
2
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Table 3: A new function is the ability to do something that
could not be done before the innovation.
3.23 Functional Comparison - Customer versus New Jersey Bell
A comparison of functionality between the customer and
New Jersey Bell, regardless of the source of innovation,
yields one interesting result. Forty-five percent of the
innovations are new to both the customer and to New Jersey
Bell. The fact that all of the innovations that impact both
the customer and New Jersey Bell are customer initiated,
suggests that customer driven innovation tends to have
greater impact than do other innovations.
The data for this section is displayed on Table 3.
Coding of individual innovations can be found in Appendix 2,
Coding Sheet 1.
3.3 Adaptation Requirements
The previous section evaluated the ability for the
customer or New Jersey Bell to perform new operations as a
Table 3
Functionality Comparison
NJ Bell
New Function Old Function
Customer
1. New Function 9 1
2. Old Function 6 4
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result of the innovation. This section evaluates the degree
to which the operating procedures of each type of firm or
group having a link to the innovation had to adjust or
problem-solve in order to use or provide the innovation.
Table 4: Data represents the need to
procedures in order to accept or use the
modify operating
innovation.
Note from Table 4 that the "downstream" innovation ini-
tiatives do tend to require adaptation on the part of their
upstream suppliers. In contrast, supplier innovations do
not tend to require adaptation by downstream parties.
The term New Jersey Bell internal customer has been used to
represent those New Jersey Bell organizations, outside of
Switching Services that initiated innovation. In this
analysis, the possibility exists that innovation could
impact New Jersey Bell organizations outside of Switching
Table 4
Adaptation Requirements
Significant Change Required ?
Innovation External NJ Bell Switching Total #
Initiator Customer Internal Innov.
1. External 6 3 8 8
Customer
2. NJ Bell 0 4 4 6
Internal
3. Switching 0 3 7 7
31
Services that have played no role as innovation initiators.
For this analysis, these organizations are considered New
Jersey Bell internal customers.
The data in this section is displayed in Table 4.
(Coding of individual innovations is found in Appendix 2,
Coding Sheet 2.)
3.31 Adaptation Requirements for External Customer Initiated
._ovation
External customers initiated a total of eight switch-
rel?.ted innovations during the five years under study. This
section evaluates the impact of these innovations. These
innovations are shown in Line 1 of Table 4.
3.311 Adaptation Requirements of External Customers
Sixty-two percent of the innovations initiated by
external customers required those same customers to change
their operating procedures to benefit from the innovation.
This result is lower than might be expected. It has already
been established in the analysis of new versus old func-
tions, that external customer initiated innovations almost
always provide new functions for the customer.
The data are distorted by two innovations involved in
the Enhanced 911 Network. The network protection innova-
tions have no impact on the customer's operation, and yet,
the Enhanced 911 Network does provide new functionality to
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the customer. These innovations were designed to guarantee
that the network always will be furctioning.
3.312 Adaptation Requirements of New Jersey Bell Internal
Customers
Twenty-five percent of switch-based innovations initi-
ated by external customers impact organizations in New
Jersey Bell outside of Switching Services. The internal
customers impacted in this analysis are totally unrelated to
the internal customers that were initiators of innovation.
The Interactive Video Network requires changes in
operating procedure in several New Jersey Bell organiza-
tions. The Construction, Engineering, and Assignment Orga-
nization (CEA) builds, administers, and maintains outside
facilities that link customers and central offices. Admin-
istration of a major video network changed the operating
procedures for CEA.
Cellular Integration 911 changes the procedures used by
the New Jersey Bell Mobile Telephone Interface Organization.
Every new mobile cell site that is created will require a
study to establish the emergency services impact.
3.313 Adaptation Requirements for Switching Services
All external customer initiated switch-based
innovations impact Switching Services. Such is to be ex-
pected since Switching Services maintains and administers
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the equipment providing the innovations. The most interest-
ing innovation is the IC Network Reconfiguration. MCI asked
for the network to be reconfigured using standard methods.
The agreement to do this for free, however, established the
need for a new operation; that of keeping track of the
disconnects from the access tandem. The volume of such
disconnects was required to determine the extent to which
MCI was living up to its part of the agreement.
Converse to the 911 Network protection innovations,
this innovation'represents a situation here the functional-
ity to New Jersey Bell is old, and yet, there is a require-
ment to adapt operating procedures to accommodate this inno-
vation.
3.32 Adaptation Requirements for New Jersey Bell Internal
Customer Initiated Innovation
New Jersey Bell internal customers initiated five
switch-based innovations. This section evaluates the impact
that these innovations had on operational procedures. These
innovations are shown on line 2 of Table 4.
3.321 Adaptation Requirements of External Customers
Innovations initiated by New Jersey Bell internal
customers have no impact on the external customer. New
Jersey Bell believes that most customers do not want re-
quired changes, as opposed to options that they can elect to
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use, in their telephone service. The customer reaction to
the Divestiture of the Bell System, and the chaotic multi-
carrier environment that followed, is suggestive in this
regard. Operator Services initiated innovations have some
impact on the external customer, but this is not judged
significant. As an example, in DA Call Completion, the
customer is asked an additional question not asked prior to
the introduction of the innovation, ie., "Do you want me to
complete this call for you?"
(The data for this section is displayed on Table 4.
Coding of individual innovations can be found in Appendix 2,
Coding Sheet 2.)
3.322 Adaptation Requirements of New Jersey Bell Internal
Customers
Eighty percent of New Jersey Bell internal customer
initiated innovation impacted the initial internal customer.
Three-quarters of these impacts involve training the New
Jersey Bell internal customers to use a new tool developed
for them by Switching Services. One example is the training
of service representatives to access the Friendly Line
Verification system database.
The Intercept Call Completion innovation does not
impact any New Jersey Bell operating procedures outside of
the Switching Organization. The network performs all new
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functions without the participation of New Jersey Bell
Operator Services employees.
3.323 Adaptation Requirements of Switching Services
Eighty percent of the New Jersey Bell internal customer
initiated innovations impacted Switching Services. This
impact is based on the fact that Switching Services will be
maintaining new equipment and services.
The one exception is the Friendly Line Verification
process. As a result of this innovation, Switching Services
can stop responding to requests for line verifications.
Such a change has no impact on operating procedures within
Switching.
3.33 Adaptation Requirements for Switching Services Initiat-
ed Innovation
Switching Services initiated seven innovations during
the five years under study. This section evaluates the
impact that these innovations had on operating procedures.
Data for this section is displayed on Line 3, Table 4.
3.331 Adaptation Requirements of External Customers
Innovations initiated internally by the Switching
Services Organization have no impact on external customer
operating procedures. The telephone industry has, tradi-
tionally, avoided impacting customer service. The perspec-
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tive of New Jersey Bell is that customers want their service
to work the same way it always has unless the customer
initiates a change.
The innovations initiated by Switching Services did
impact customer service by solving problems. The PIC Veri-
fication Process improved customer service by connecting the
customer to the long distance carrier that would issue his
bill. Reduction of customer confusion was not readily
observable by the customer.
3.332 Adaptation Requirements of New Jersey Bell Internal
Customers
Forty-three percent of the Switching Services initiated
innovations impacted operating procedures in other New
Jersey Bell organizations. The PIC Verification Process
generated lists of customers whose long distance carrier
selection was in doubt. After the process aligned the
routing and the billing systems, sales representatives were
called upon to contact the customers in an attempt to re-
solve the dispute.
Similarly, the NPA Split Feature Update process changes
the number dialed by the Speed Calling ® feature. In many
cases, seven digit numbers will become ten digit numbers.
The appearance of these new numbers on customer bills re-
sulted in a flurry of customer inquiries. Sales representa-
tive had to be trained to respond to the inquiries.
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The Automatic Call Trace network improved response time
in the Annoyance Call Bureau. Employees in that work cen-
ter, however, had to be trained to use the new system.
3.333 Adaptation Requirements of Switching Services
All innovations initiated by Switching Services impact-
ed that Organization's operating practices. The innovations
are all new tools for the organization and, as a result, the
use of the new tool , by definition, changed the process.
Process changes require changes in documentation and train-
ing materials.
3.34 Adaptation Requirement ummary
Switch-based innovations tend to impact Switching
Services. Ninety-five percent of the innovations required
operational or procedural changes in Switching. On the
other extreme, innovations tend not to impact customers,
unless the customers asked for a change in service.
3.4 Degree of Customer Participation
The degree to which the customer contributed to these
innovations is measured on a six level scale. At the low
end of the scale, the customer played no role. At the other
extreme are those innovations in which the customer complet-
ed the design and needed New Jersey Bell only to implement
the design. Each level is analyzed individually.
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3.41 No Input
These innovations represent the New Jersey Bell initi-
ated innovations that originated within the Switching Ser-
vices Organization. They do not include those New Jersey
Bell initiated innovations developed by Switching Services
for internal New Jersey Bell customers. Comprising thirty-
five percent of the total sample, these innovations repre-
sent no customer progress toward a solution, since in these
cases, the customer was unaware of the need.
For the reminder of this discussion on degrees of
customer participation, these innovations are excluded since
they do not involve any customer participation.
3.42 External Customer Initiated Innovation
This sample of eight innovations represents those
innovations initiated by New Jersey Bell external customers.
They are analyzed on a five point scale based upon the
degree of progress that the customer made toward the final
design.
The data for this section is displayed on Exhibit 1.
Coding of individual innovations can be found in Appendix 2,
Coding Sheet 3.
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3.421 Identification of Need
The entire list of customer initiated innovations
qualifies for this most basic step in development. Identi-
fication of a need is necessary for innovation to begin. An
invention for which no application has been identified
rarely gets invented in the first place.
Exhibit 1: The degree of customer participation in those
innovations initiated by external customers is the degree to
which that participation contributed to the final design.
Five levels of potential participation are displayed above.
External Customer Participation
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3.422 Identification of Solution Type
One hundred percent of the customer initiated
innovations also reach this second level of customer prog-
ress, in that, the customer perceived that the type of solu-
tion should be based on telecommunications. This is not
surprising since, had these customers not recognized a tele-
communications solution for their need, it is unlikely that
they would have contacted New Jersey Bell.
3.423 Definition of Functional Specifications
Specification of functionality was within the ability
of eighty-eight percent of the customers. The one exception
is the Enhanced 911 Network Cellular Integration concept.
This case is classified as having failed to reach the func-
tional specification level. The state police knew that the
911 network could not actually find a mobile caller. They
had no additional notion as to what functionality would meet
their needs. Specifying the functionality of the final
solution requires a knowledge of the operation of the cellu-
lar telephone network.
3.424 Development of Design Specifications
The design specification stage was reached by only two
of the customers, ie., twenty-five percent. The coding
criteria for this category requires customer participation
in equipment selection. The results are evidence that few
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customers have the knowledge to evaluate communications
equipment. What makes the result even more significant is
the fact that MCI's network reconfiguration plan does not
involve equipment selection, yet, the innovation reached
this stage by default. MCI had a complete design to meet
their needs.
3.425 Design Completion
The two customers who reached the previous step are the
only customers tp reach the final step of design completion.
MCI reached this level on the technicality that the function
was neither new to him nor to New Jersey Bell. Only Hacken-
sack Water Company actually demonstrated, with the help of
vendors from other industries, a working prototype.
From another perspective, Hackensack Water could be
reclassified as a third step innovator, since they made no
contribution to the ability to prevent the telephone from
ringing while their meter usage data was being collected.
3.43 New Jersey Bell Internal Customer Innovation
This sample of five innovations represents those inno-
vations initiated by customers internal to New Jersey Bell
but outside of Switching. These innovations are categorized
using the same five point scale used for external customer
participation.
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The data for this section is displayed on Exhibit 2.
Coding of additional innovations can be found in Appendix 2,
Coding Sheet 3.
Internal Customer Participation
How Far Did He Get?
Percent Customers Participating (n-5)
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Exhibit 2: The degree of participation of internal customers
in their role as initiators of innovation is measured in
terms of the level of their contribution to the final
design. The five levels of potential customer contribution
are displayed above.
3.431 Identification of Need
All innovations qualify as having begun with a need
identified by the customer. This result is not surprising
in that it supports the idea that the user/customer knows
more about his needs than anyone else.
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3.432 Identification of Solution Type
Eighty percent of the New Jersey Bell internal customer
initiated innovations qualify for this category. The one
exception is the Friendly Line Verification system which was
developed by Switching based upon customer observation. The
service representative had no idea that access to the switch
for line verification purposes could be made simple and safe
enough to allow on-line access to relatively untrained
users.
3.433 Definition of Functional Specifications
The same four innovations that reached the previous
level proceed to the point of defining functionality. This
fact strongly suggests that if the internal user understands
the need and identifies a solution type, he has enough
knowledge to specify how the solution should work.
3.434 Development of Design specifications
Three of the five New Jersey Bell internal customer
innovations reached this level in the development process.
Equipment selection, although beyond the expertise of most
customers, was within the reach of the New Jersey Bell
Operator Services Organization. The customer actively
participated in meetings with several suppliers in negotiat-
ing feature functionality and availability.
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The one innovation that fails to reach this level of
customer progress is the Full Coin Box Reporting process.
Although the coin telephone maintenance forces understand
public telephones, they are not familiar with remote testing
techniques nor the data collection ability available in
Switching.
3.435 Design Completion
None of the New Jersey Bell internal customer initiated
innovations reached this level of customer participation.
New Jersey Bell is legally restrictod from equipment design,
and as a result, actual prototype development becomes the
role of external manufacturers.
3.44 Customer Progress Consolidated and Compared
This analysis of customer participation is a comparison
of the external customer and the New Jersey Bell internal
customer. The consolidated results are based on the total
of thirteen customer initiated innovations.
The data in this section is displayed on Exhibit 3.
Coding of individual innovations can be found in Appendix 2,
Coding Sheet 3.
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Exhibit 3: The levels of customer participation in develop-
ment of the innovation are compared and a consolidated value
created.
3.441 Identification of Need
This step is common to all examples. Without the cus-
tomer identifying a need, the innovation would either have
never occurred or been categorized as other than customer
initiated.
3.442 Identification of Solution Type
All but one innovation, Friendly Line Verification,
reached this level of customer participation.
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3.443 Definition of Functional Specifications
Eighty-five percent of the innovations are based upon
customer definition of functionality. The external customer
data and New Jersey Bell internal customer data is highly
correlated through this category.
3.444 Development of Design pecifications
The data continues to move in the same direction at
this point, in that there is a sharp drop i customer par-
ticipation at the equipment selection level. The drop-off
is more severe in external customer innovation, however,
that is to be expected. The external customer is even less
likely than the New Jersey Bell internal customer to be
qualified to evaluate complex switching equipment.
3.445 Design Completion
Only two customers, or fifteen percent, actually
reached the final design stage. As mentioned previously,
the MCI innovation was not equipment oriented.
3.45 Customer Participation - Summary
The final conclusion is that in the telecommunications
industry, the equipment is used, but not well understood, by
the customers. Such is largely because the equipment is not
maintained by the customer, preventing the sort of "hands
on" knowledge common on the floor of a manufacturing facili-
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ty. Without intimate knowledge of the inner workings of the
switching equipment, the vast majority of customer informa-
tion stops at the functionality level. Most interestingly,
almost all customers know how to use the equipment, and
therefore, they progress to that level, frequently.
3.5 Transfer of Customer Information to the Developer
In order to meet the customer's needs, the developer of
an innovation needs customer information to develop an
appropriate product or service. The data collected repre-
sents four different types of customer information transfer.
The user, who is also the developer, is his own source of
information. When a specific customer approaches New Jersey
Bell with his needs, customer information is directly trans-
ferrable. Some innovations occur as a result of a potential
developer observing the activities of a potential customer.
Customer information about a need can also be implied or
extrapolated from customer based information in similar
situations.
The data for the external customers is all of one type,
specifically, customer direct input. Analysis is, there-
fore, done with external customer data and New Jersey Bell
initiated innovation data on a combined basis. All twenty
innovations are analyzed here and several qualify for mul-
tiple categories.
The data for this section is displayed on Exhibit 4.
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Coding of individual innovations can be found in Appendix 2,
Coding Sheet 4.
Customer Information Transfer
Where did the developer go ?
_ I- 1 -
Observat
5%
Direct & Observed
5%
Jr 
Direct & Implied 1
5%
Direct Specific 10
50%
Number of Innovations by Source
(n= 20)
Exhibit 4: Innovations that resulted from several sources of
customer data are categorized separately.
3.51 Customer as User/Developer
The customer that is indistinguishable from the
user/developer depends entirely on the knowledge he has
about the need to be satisfied. There may be some depen-
dence upon peers closely related to the developer, but there
is no identifiable transfer of knowledge. This relationship
exists in thirty-five percent of the cases sampled.
- t
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These innovations are all similar in nature. They
represent operational support systems designed to solve
problems or reduce costs. In addition, they were developed
for Switching Operations by their support organization.
3.52 Direct Specific Customer Input
This category represents the majority of the innova-
tions. Twelve of the cases, or sixty percent, result from
direct customer input. All of the external customer initi-
ated innovations fall into this category, as did eighty
percent of the New Jersey Bell internal customer initiated
innovations. The only exception is the Friendly Line Veri-
fication process which resulted from observing the service
representative.
Two specific customer input innovations also qualify in
other input source categories. These will be discussed in
the Customer Observation and Implied Customer Data sections.
3.53 Customer Observation
Two innovations initiated by New Jersey Bell internal
customers have very unique characteristics. Not only are
they innovations based on customer observation, but they,
also, have a secondary source of customer information. Each
example will be discussed individually due to the unique
nature of the data.
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3.531 Directory Assistance Call Completion
Direct customer data came from the Operator Services
Organization. They were clearly the driving force behind
this innovation. There has been, however, data from exter-
nal customers suggesting the need for this functionality for
years.
Management people who substituted for craft people
during work stoppages recognized that the job had become
boring with little variation in function. They also ob-
served that customers commonly asked them to complete the
call once the desired telephone number was received. That
data was being ignored, because the traditional objective of
Directory Assistance management had been cost reduction
through specialization and mechanization.
The recognition that completing calls for the customer
offered a new revenue source, and at the same time made the
operator's job more varied, changed the objectives of Direc-
tory Assistance.
3.532 Friendly Line Verification
The second innovation based on customer observation as
a source of customer information is the Friendly Line Veri-
fication system. The Switching craft people, who constantly
responded to requests from service representatives for line
verifications, finally, said, "Wouldn't it be a good idea if
we built something that would let these guys do this for
51
themselves?" The customer was not knowledgeable enough to
request the ability to perform the function and did not
expect the Switching forces to allow direct access to the
switches.
Switching Services recognized the need for information
about line features because of repeated requests from ser-
vice representatives. Once the system had been developed,
Switching considered whether the customer data from service
representatives could be applied to any other New Jersey
Bell internal customers. This diffusion of the innovation
can be considered implied customer data and will be dis-
cussed in the following section.
3.54 Implied Customer Need Data
One innovation shows the extension of customer informa-
tion about a known service to a similar service for which no
customer information is available. This implied customer
need data is demonstrated in the Intercept Call Completion
innovation. In this case there was no direct customer need
data, because New Jersey Bell had no direct customer contact
on this matter: when a customer dials a number that has been
changed or disconnected, answering machines provide the
response. If the customer wishes to have the call complet-
ed, there is no person on the other end to ask.
Customer need data regarding Directory Assistance Call
Completion was interpreted to be valid for intercept calls,
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also. If the customer is willing to pay to have the DA
operator complete his call, it was assumed that customers
would also willing to pay to have intercept calls completed.
Two options ae direct forwarding to the new number or a
recorded inquiry asking the caller if he wants to have the
new number dialed for him.
The Friendly Line Verification process discussed above
can also be considered as having implied need data because
Switching anticipated usefulness of the information to other
customers. Unlike the Intercept Call Completion system,
however, this implied customer need data did not result in
further innovation in the Friendly Line Verification system.
For this reason, the Friendly Line Verification system is
classified as an innovation diffusion and not included in
the category as having implied need data characteristics.
3.55 Customer Information Transfer - Summary
We find that the majority of new information comes from
specific customers (sixty percent), while the second most
common source (Thirty-five percent) is the user as develop-
er. Although statistically insignificant, the customer
observation and implied customer data sources are also
interesting.
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DISCUSSION
4.0 Discussion
This section examines the process by which New Jersey
Bell interfaces with its customers. It investigates the
organizational relationships of those organizations that
participate in the effort to meet customer's needs.
4.1 Description of the New Jersey Bell Marketing Organiza-
tion
New Jersey Bell has a Vice President-Sales who is
responsible for sales and services for large customers. For
the purpose of this discussion, a large customer is one with
more than two hundred telephone lines. The organization
consists of account executives who are assigned, either to
specific customers, or to particular industries. The ac-
count executive should be well known by his customer as his
single point of contact for communications services. The
account executive is responsible for understanding the
customer's needs and, where possible, proposing a New Jersey
Bell solution.
Account executives who understand the needs of the
customer, can still be limited by their knowledge of possi-
ble solutions. Training is scheduled, regularly, to keep
the sales force abreast of the latest in available technolo-
gy. Most recently, a testing and certification plan was
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established to evaluate and track the levels of technical
expertise in the sales force.
4.11 The Service Provisioning Process
The large majority of services provided by New Jersey
Bell are specified in a tar-
iff approved by the New Jer-
sey Board Of Public Utili-
Service Provisioning Processties. These services are Custom Desin ReqestsCustom Design Requests
defined and specific price
Cstomr mequest
structures are stated in the
tariff. When a customer
no yes I r I
asks for a service that is
not defined in the tariff,
IEvaluate Design |
the account executive pre-
pares a request for Special Iubmit For Pricing
Rate Authorization (SRA). Price Eluation
Services provided under SRA
Rerm To Sales
represent custom designs.
The SRA document begins the -Cutomer Proposal
design process and formaliz-
es the request for a price Exhibit 5: This process deals
with customer service requests
quotation. not offered by tariff.
The SRA is forwarded to
the Director-Custom Business Services. His organization
contacts the engineering and operations specialists, who
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review the customer's needs. Simple configurations are
often a collection of components used in past, similar
applications. When the design is more complex, the Customer
Network Engineering and Design Organization is contacted.
This organization represents a higher level of technical
expertise than is available in either the Custom Business
Service Group or in the Sales Operations Group (account
executives). The Customer Network Engineering and Design
Group considers the technical and operational requirements
for the design. The types of available equipment are evalu-
ated for consistency with the existing New Jersey Bell
network architecture. Electrical specifications, mainte-
nance requirements, and craft training needs are only a few
of the long list of considerations.
New applications often introduce more than technical
hurdles. The larger and more unique systems frequently
generate concerns from other operational organizations who
might have to administer some part of the new service.
Other frequently involved organizations include: Legal,
Accounting, Regulatory Relations, and the Bell Atlantic
Network Services Staff (New Jersey Bell is a wholly owned
subsidiary of Bell Atlantic Corporation).
The completed study is returned to the Custom Business
Services Group for pricing. There is no formal process in
place that monitors the quality of these studies, however,
it is assumed that all participants sincerely wish to meet
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the customer's needs and all input is, therefore, deemed
unbiased.
4.12 Price Determination
The Custom Business Services Group develops product
costs for capital requirements, initial expenses for estab-
lishing service, and recurring maintenance and operations
costs. Overhead loadings and profit margins are added to
establish a final price offering to the customer.
The method used in price development is designed to
make the service profitable for New Jersey Bell. This
philosophy is driven by the fact that provision of custom
services, particularly when competition is involved, must be
done at a fair profit to satisfy the regulatory bodies.
Provision of service at a loas, without the permission of
the regulators, is conidered "predatory pricing" and is
illegal.
4.13 Customer Reaction
The Director-Custom Business Services estimates that
eighty percent of Special Rate Authorizations do not become
services. This would suggest some infirmity in the flow of
information from customer to developer. Previous experience
of the author in this area would suggest that this is also
not a new situation.
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The account executives frequently blame the failure to
make a sale on the design engineers, who they claim "gold
plated" the design, making it too expensive. The typical
engineering perspective is that the account executive did
not understand the customer's needs and over specified the
solution in hopes of maximizing revenues (and corresponding
personal incentive awards).
The application of certain corporate overheads could be
considered as "sunk costs", since this money will be spent
regardless of any particular customer request. There has
been debate, in the traditional regulatory arena, over
pricing issues such as this one. The risk of being accused
of unfair competition far out-weighs the benefit received
from the majority of custom designed networks.
There is, also, no attempt made, when a particular
project is being analyzed, to extend the market to other
customers, in order to spread common costs. Discussion of
this possibility has been heard from time to time, but
little real progress made.
4.14 Sample of Custom Design Requests
There is no data to prove the claim that eighty percent
of all SRAs are rejected by the customer, but there is
strong evidence that some significant number of innovations
are not making their way through this maze.
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A sample of Special Rate Authorization requests was
collected from the total processed in 1989 and 1990. The
objectives of the sample were to validate the eighty percent
failure rate and to identify and quantify causes for fail-
ure.
The process had to be abandoned after several weeks due
to the inability of the author to gather data discretely.
Director and Manager level cooperation has been excellent
throughout this project, however, the desired information,
in this case, rests at lower levels in the organization.
The author concluded that further data gathering would be
disruptive to the Sales Organization.
4.15 A Recommendation
The review of the Custom Design Request process identi-
fied one obvious void. An innovator needs more than a good
idea to succeed. Support for the idea must be gathered from
people of influence capable of getting the needed resources
to implement the innovation. The role of the innovation
"champion" seems undefined in New Jersey Bell. The account
executive with d rect customer knowledge, does not partici-
pate actively in the design, both due to lack of technical
knowledge, as well as the nature of the SRA flow.
The lack of a "champion" does get resolved for larger
competitive cases, where there is high visibility of the
customer and competitive options from which the customer can
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choose. Such cases follow the same SRA process, but it is
much more common for the Customer Network Design Organiza-
tion to interface directly with the customer. Information
is supplied directly to the designers, more effective data
transfer takes place, and a better solution results. Most
of the customer innovation in this paper followed this
route.
Recent organizational changes have been made to react
to some of these problems. In addition to the formal test-
ing and qualification process, resources from the Customer
Network Design Group are actually being located with the
sales forces in the field, in an effort to raise the level
of technical expertise at the point of customer contact.
4.16 The Small Customer
The sample did not identify any examples of small
business or residence customers initiating innovation. They
have no representative in New Jersey Bell who is responsible
for monitoring their individual needs. Small customers
depend upon the functionality of the existing switch generic
program to define feature availability.
Innovation is virtually impossible for the small cus-
tomer to stimulate, and yet, it can happen in a round-about
fashion. Everyone in the telephone industry is a residence
customer. This includes employees of New Jersey Bell, Bell
Atlantic, Bellcore, and the manufacturers of switching
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equipment. The role of innovation initiator can be played
by almost anyone in the industry, and, at this point, the
roles of customer and supplier become almost impossible to
track.
New ideas for customer functionality can take almost
any path to the manufacturer of equipment or to a builder of
industry standards. This new functionality could be devel-
oped based upon word of mouth or formal request. The route
that small customer innovation follows seems impossible to
travel.
4.17 Bell Atlantic Market Research
New products for the business or residence customer may
emerge from this informal network of customers, suppliers,
and service providers. The anticipated magnitude of devel-
opment costs plays major factor in the success of a new
service idea. Bell Atlantic Marketing, when faced with a
promising new idea, requiring cost justification, will
perform market research before committing to a major expen-
diture for vendor development. This arrangement, however,
is beyond the scope of this paper.
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INNOVATION HISTORIES
5.0 Appendix 1
The following collection of innovation stories are the
result of research into the nature of innovation in New
Jersey Bell. They represent a history of the specific
events and interactions that resulted in the development of
services and abilities by the Switching Services Organiza-
tion in New Jersey Bell. The numbers in parentheses follow-
ing each title are for cross reference purposes in the data
section of this report (Appendix 2).
NEW JERSEY STATE 911 EMERGENCY NETWORK
New Jersey Bell is under contract with the State of New
Jersey for construction of an emergency network that covers
the entire state. This network will be based on an "ad hoc"
AT&T standard known as Enhanced 911. This standard, which
is accomplished by associating the telephone number of the
caller with his address, allows the routing of calls from a
wide geographic area to the appropriate Public Safety An-
swering Point (PSAP). In this manner, many towns and cities
can be served by one network, and the calls are routed to
the appropriate municipal agency.
With Enhanced 911, the PSAP attendant (police officer,
fireman, or other certified public safety dispatcher) auto-
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matically receives the name, address, and telephone number
of the caller on a display screen. Other customer specific
information about the customer, such as a chronic health
condition, can also be built into the database. This net-
work revolutionizes the way in which emergency services are
provided in New Jersey and requires considerable change in
the operation of police and fire departments around the
state.
A series of innovations were proposed by the police
officers, representing the State, during the period of final
system specification. Completion of the initial network
installation is scheduled for late 1991, with full feature
availability scheduled in 1992.
SWITCH PROTECTION 911 (1)
The New Jersey Enhanced 911 Network was designed with
three switches to serve the entire state. Rockwell Interna-
tional was selected as the switch supplier, and this network
represents the first use of Rockwell equipment in New Jer-
sey. Failure of any of these switches is highly unlikely,
however, should that occur, one third of the state would be
without operational 911 service. Software modifications by
the switch vendor and creative assignment of access ports
will allow the two remaining switches to "back up" the
failed switch in less than thirty minutes.
63
DEVELOPMENT HISTORY
Captain Joseph Saiia is the Director of the Office of
Emergency Communications Services. He heads several state
committees involved in deployment of the Enhanced 911 Net-
work and authorized a survey of the 911 systems in other
states. As a result of that survey, Captain Saiia was
concerned that failure of a single switch could isolate one
third of the police departments in the state. To make mat-
ters worse, the switches each served a specific geographic
area, each representing one-third of the state. A major
disaster, such as an earthquake, could leave a stricken area
without emergency service for days.
New Jersey Bell reacted to Captain Saiia's request for
a recovery plan by proposing a temporary sectorization of
each switch, thus allowing it to function as two switches.
Since the switch must connect the caller to the appropriate
police station, the key problem was port assignment control.
Ports had to be assigned and routing software designed to
allow the switch to be either in a standard (single) or
backup (sectorized) mode. Transition software, allowing the
switch to go from one mode to the other, was also needed.
Supporting this transformation is a network of high
speed digital cross-connection equipment to reroute traffic
from the failed switch to its backup. This feature is
scheduled to be available with the initial network installa-
tion in 1991.
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COMMERCIALIZATION
The Enhanced 911 Network is being designed to meet the
needs of the public as a result of state law. Costs will be
recovered through rate design, but profit is not a motive in
this innovation.
New Jersey Bell is investing in the development of
software to enable the transition of a switch from single to
duplicate operational modes. Since this functionality is
unique to the industry, a contract is under negotiation with
Rockwell International to ensure resale royalties to New
Jersey Bell should this product be purchased by other emer-
gency networks. This feature will also be made available to
other existing Rockwell customers.
INSTANT NETWORK RESPONSE 911 (2)
Response to the complete failure of a 911 switch would
take approximately thirty minutes to diagnose and to transi-
tion the network into a backup mode. During that period, it
would not be clear whether or not the switch was working, or
if normal service could be restored. Temporary routing,
under these conditions, would require the use of a device
capable of sensing the condition of a circuit connected to
the switch to determine if the circuit was working properly.
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DEVELOPMENT HISTORY
The Switch Protection plan mentioned previously ap-
peared to meet the requirements for protection of the public
in case of a failure. When the plan was described to Cap-
tain Saiia, however, he asked how long it would take to
activate and what would happen to calls during the transi-
tion period. The transition period of thirty minutes could
leave customers without emergency service. Calls to 911
would route through the local central office and connect to
a trunk routed to the Rockwell switch. A switch that had
failed would not be able to respond, and after twenty sec-
onds, the local central office would disconnect the call.
The emergency caller would receive dial tone in response to
his call. Captain Saiia felt that the Switch Protection
plan was inadequate.
Due to the high level of reliability built into the
traditional telephone network, the need to monitor specific
circuits has never been an issue for New Jersey Bell.
Engineers from New Jersey Bell Network Planning began a
search for a device capable of monitoring the trunks be-
tween central offices. A device was identified that could
recognize the absence of a response from the 911 switch and
respond to the local central office as though it was that
switch. This intervention keeps the call active and allows
this same device time to automatically dial an alternate
emergency PSAP. The customer address information would be
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lost, but the customer reaches someone capable of helping.
This functionality is being built into the initial network
to become available in 1991.
COMMERCIALIZATION
All Enhanced 911 innovations are designed to provide a
public service based on state law. Cost recovery, rather
than profit, is New Jersey Bell's financial goal.
New Jersey Bell's subsequent commercialization plans
for this innovation are to consider the use of this passive
device technology for other emergency circuit applications.
CALLED PARTY CONTROL 911 (3)
Customers dialing 911 in a panic situation frequently
ask for help and then "hang up", either voluntarily or by
force. Although the PSAP already knows the address, addi-
tional information is generally desirable. The ability of
the network to force the call to remain active required
design changes in both the Rockwell product and the central
office switches throughout New Jersey.
DEVELOPMENT HISTORY
Alan Armitage is responsible for a 911 center that
serves all of Hunterdon County, New Jersey. The Hunterdon
County 911 Center currently uses the called party control
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feature in its operations. This feature, however, is not
part of the "ad hoc" standard for Enhanced 911. Mr.
Armitage felt strongly that when a call is placed to 911,
control of that call should be in the hands of the police.
The traditional telephone network typically disconnects
calls within twenty seconds of the handset returning to its
cradle on the telephone base.
New Jersey Bell assembled representatives of the three
vendors of central office switching equipment currently
deployed in New Jersey. Technical experts from AT&T, Sie-
mans, Northern Telecom, and Rockwell met to discuss the
problem. The signalling requirements for determining the
status of a call in each type of machine were reviewed.
Needs for modification were identified and commitment dead-
lines were set. Due to the multi-vendor environment in-
volved in the provision of this feature, availability is not
expected until 1992.
COMMERCIALIZATION
Since the Enhanced 911 Network is not intended to
profit New Jersey Bell, the company does not expect to
benefit commercially from this innovation. This feature
will be commercialized by the equipment vendors in one of
two ways. Police "fraternal communications" might stimulate
the market slowly, or a major 911 network failure in another
state might bring about a sudden surge in demand.
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RINGBACK 911 (4)
The ability for a PSAP attendant to redial the number
of a previous caller, even when the telephone is "off the
hook", would be most useful in cases of accidental or unan-
ticipated disconnect from the calling party.
DEVELOPMENT HISTORY
The 911 caller is typically in a state of panic which
can result in irrational behavior. Customers placing an
emergency call often fail to hang up the telephone. Al-
though the line may remain active, the ability to ring the
off-hook telephone is the key to getting the distressed
customer back on the line.
The Hunterdon County 911 Center has the ability to ring
customer telephones that are "off the hook" today. This
feature, much like Called Party Control, is not part of the
Enhanced 911 standard. Alan Armitage of the Hunterdon
County 911 Center felt that the New Jersey State-wide 911
Network should have the same ability to ring customer's
telephones that he currently has.
The ability to ring telephones that may be in an 'off-
hook" condition required the help of all switching equipment
vendors that provide service to New Jersey Bell customers.
The requirements for this feature were discussed in the same
meeting as the requirements for the Called Party Control
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innovation. Due to the complexity of the multi-vendor
requirements, this feature is scheduled for availability in
1992.
COMMERCIALIZATION
Cost recovery is New Jersey Bell's financial objective
in the Enhanced 911 Network. As a result, New Jersey Bell
has no plans to further commercialize this feature at this
time. When fully developed, the equipment vendors will
include this feature in their standard generic switch pro-
gramming.
CELLULAR INTEGRATION 911 (5)
The cellular phone user may be the most likely to need
the aid of the police. He is, however, the most difficult
to integrate into a system based on caller location. The
address of the cellular customer is useful only if he is
parked at his home. New Jersey Bell proposed a way for the
911 network to "find" mobile and portable telephone custom-
ers located in areas of the state where cellular service is
available.
DEVELOPMENT HISTORY
The cellular telephone is by far the fastest growing
segment of the communications industry. Trying to provide
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Enhanced 911 coverage to the cellular customer required
coordination between New Jersey Bell and the cellular carri-
ers. This integration was the charge given by Captain Saiia
of the State Police. Unlike his other specifications for
the 911 network, however, Captain Saiia had no specific
guidelines as to how he expected the service to perform.
In the mobile telephone business, cells are geographic
territories served by a specific antenna (cell site). A
cell usually covers more than one municipality, but fewer
than four towns. Since there is no meaningful customer
address for a moving vehicle, New Jersey Bell proposed
assigning an address for each cell site. The cell address
could be used to route 911 cellular calls to a predesignated
PSAP near the cell. This default PSAP would be pre-selected
by the police departments in the area, based upon the like-
lihood of a cellular customer being located in their respec-
tive territories.
Introduction of this innovation required a change in
procedures both in the police departments and in the cellu-
lar interface unit in New Jersey Bell. New cell sites are
introduced frequently, and each new site location must be
studied to determine the appropriate emergency services
location to which it should be associated.
This feature will be available with three initial
network installation in 1991.
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COMMERCIALIZATION
Enhanced 911 is not expected to profit New Jersey Bell.
Subsequent commercialization of the technique used in this
innovation may occur outside of New Jersey, however, since
the telephone business is a large user of shared technology.
The rapid growth in cellular communications and the trend
toward reduction in individual cell size will make this
approach more valuable in the future. There does not,
however, seem to be any way to protect against the reuse of
this technique by other telephone companies.
PIC VERIFICATION (6)
Divestiture of the Bell System and the subsequent
conversion of the New Jersey switching network to provide
equal access to all long distance carriers caused great
confusion. New Jersey Bell and the interexchange carriers
often had differing opinions as to which carrier each cus-
tomer had selected. To make matters worse, the customers
were not really sure about their selection of long distance
carriers, either.
DEVELOPMENT HISTORY
Equal access to long distance carriers requires that
every telephone line must have a carrier selection code
(PIC) associated with it. The equal access conversion
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process began in 1984 and was performed on an individual
Central Office basis. Before each conversion, New Jersey
Bell would send a ballot to every customer in the office.
The customers would usually respond with a carrier selec-
tion, and those that didn't respond were assigned to a
carrier.
Due to the high degree of competition for customers,
the long distance companies advertised heavily and contacted
the customers directly. Since the customers really did not
know who they wanted as their long distance carrier, their
selection was often arbitrary. To make matters worse, the
customers often said, " yes", to several carriers or said, "
yes", to one and the told New Jersey Bell something differ-
ent on the ballot. Although it was not obvious to the
majority of customers, chaos was rampant during that period.
One of the most severe problems was inconsistency
between the billing record and the switching computer.
Calls could be routed to AT&T, for example, and the revenue
given to MCI. An entire new reconciliation and settlement
process was created. To support this process, Kevin Maurer
and the Minicomputer Support Group, designed a mechanized
reconciliation process. The PIC selection was extracted
from the billing database and mechanically compared with the
switching database. Inconsistencies were identified and the
switching database was updated. (The billing database was
arbitrarily assumed to be correct). Lists of customers
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whose carrier selection had to be adjusted were sent to the
Customer Sales Organization for follow-up investigation.
COMMERCIALIZATION
The commercial benefit of this innovation is in better
customer service and long distance carrier satisfaction.
Billing and routing errors were generating increased uncol-
lectible write-offs before this process was initiated in
1986. The revenue losses and claims for refunds from carri-
ers were substantially reduced by this innovative process.
AUTOMATIC REMOTE METER READING (7)
The reading of usage meters for utility services, such
as, natural gas, electricity, and water is highly labor
intensive. Replacement of the meter reader with the tele-
phone network and some equipment at each utility customer's
location virtually eliminated one of the largest expense
items in Hackensack Water Company's financial results.
DEVELOPMENT HISTORY
The billing and accounting costs for customer usage has
been a significant burden of utility provisioning. Hacken-
sack Water Company, a subsidiary of the privately owned
(stock controlled) United Water Resources Corp., was no
different.
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Al Standish of Hackensack Water had a better idea. He
approached New Jersey Bell with a proposal. By placing a
remote metering device on the customer's premise and signal-
ling meter readings over the existing telephone line, the
water company could poll its customers on a regular basis
and eliminate the need for an expensive premise visit by a
meter reader. Hackensack Water had already identified
electronic meter reading equipment that could be accessed
electronically. As a direct result of this innovation, the
water consumers would receive more accurate bills and be
free from estimated billing as a result of the reader's
failure to gain access to an empty house.
Fred Gould of New Jersey Bell reviewed the proposal and
suggested several equipment configurations. The key chal-
lenge was to gain access to the device without ringing the
customer's telephone. A trial was initiated, and the reac-
tion of Hackensack Water was overwhelmingly positive.
COMMERCIALI ZATION
The key commercial value for this product was the
elimination of significant costs to Hackensack Water Compa-
ny. United Water Resources now lists in their annual report
a separate line of business known as "Metering Services".
They also provide this technology to other utilities under
contract. New Jersey Bell charges a utilization fee to
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United Water Resources Metering Services based on the number
of inquiries made.
IiTERACTIVE VIDEO TELECONFERENCING (8)
Closed circuit television has been available for years.
The typical configuration uses one program source (studio)
and between one and three viewing centers. The Bergen
County School System has a switched video conference network
designed to connect fifty different schools at once. Pro-
gramming can originate , simultaneously, from three differ-
ent schools, and can be observed from all fifty.
DEVELOPMENT HISTORY
The Bergen County Superintendent of Schools (Dr.
Grecco) wanted the ability to link the high schools in his
county with a television network. The ability to share
valuable resources, such as, teachers of special subjects,
was thought to be a great educational opportunity. The plan
was to allow any school on the network to be the program
source. Interactive communication between the remote loca-
tions was required to permit question and answer periods.
Several cable television companies were approached, but
no interest was generated. Essentially, all of Bergen
County is served by cable television, however, there are
several service providers. Most existing cable facilities
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are not capable of the two-way transmission required for
this application.
Dr. Grecco then approached New Jersey Bell with his
proposed network. The company installs and maintains cir-
cuits that handle video on a regular basis, but a switchable
video network was an entirely new problem. Design and
installation of a fiber optic network between the schools
was a large project but familiar work for New Jersey Bell
craft people. Selection of a video switch, however, was an
entirely new technology for New Jersey Bell. American
Lightwave Systems (ALS) was hired as a sub-contractor due to
their expertise in this unfamiliar area. The switch (manu-
factured by Grass Valley Corp.) was purchased and installed.
On August 27,1990, six schools were on the network.
Initial testing was very difficult due to a lack of
understanding, both on the part of the customer and the
company's craft people, who are responsible for maintaining
the switch. Retraining continues, and the network is slowly
beginning to meet the customer's needs.
COMMERCIALI ZATION
At present, legal and political constraints keep New
Jersey Bell from becoming an active television network
provider. Bell Atlantic clearly intends to pursue this line
of business, however, and expertise gained may soon become
very useful. If this network performs as planned, construc-
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tion of private networks for other school systems may
follow.
Representatives of other county school systems in New
Jersey have gone to Bergen County to observe this system in
operation.
VOICE MESSAGING SYSTEM (VMS) UPDATING (9)
The Voice Massaging System (VMS) is a service provided
by New Jersey Bell that allows the customer to record mes-
sages from incoming callers as if he has an answering ma-
chine, but without any equipment at his location. In addi-
tion, customers can respond to messages from other VMS
customers without placing a telephone call. Establishing
and maintaining customer service created the need for a new
service order input process.
DEVELOPMENT HISTORY
The operational support systems used by New Jersey Bell
are designed to eliminate manual labor and make service more
reliable. When a new service offering is introduced, there
is often a delay in the availability of operational support
systems to provide service. Without system support, provi-
sion of VMS required establishment of a manual administra-
tive process. When the service became substantially more
successful than expected, manpower became a problem.
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Creation of service for a VMS customer means program-
ming the service into the switching computer and creating a
mailbox in the message computer. To eliminate the manual
effort involved in the second step, the Minicomputer Support
Group designed a new input process. Designed after MIZAR,
the support system used to program the switch, a parallel
process was created to automatically populate the mailbox
information in the message computer.
There is no improvement in service as a result of this
innovation, but the cost of providing the service is signif-
icantly reduced.
COMMERCIALI ZATION
The commercial value of this innovation is in the cost
reduction of providing and maintaining Voice Messaging
Services. There is no plan to sell this functionality to
other companies, since operational support systems are
easily transferable only to companies with similar support
environments.
INTEREXCHANGE CARRIER-NETWORK RECONFIGURATION (10)
Since long before the 1984 Divestiture of the Bell
System, long distance telephone companies like MCI and US
Sprint have competed fiercely with AT&T. Despite its shear
size, AT&T always enjoyed a distinct advantage in providing
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quality service, because it knew the location of its custom-
ers and their calling patterns. This traffic information is
the data used to design telephone networks.
When MCI's market share exceeded ten percent of the
total United States market, they recognized the need to
configure their network to resemble that of AT&T. Their
approach to this need was an administrative and operational
innovation rather than a technical one.
DEVELOPMENT HISTORY
One condition of the settlement between the Department
of Justice and AT&T in the January 1982 Divestiture agree-
ment was that all long distance carriers would be provided
equal access to the local customers on a programmed basis.
As this conversion proceeded, companies like MCI experienced
substantial growth with no way of understanding traffic
patterns. MCI built its network in a fast and furious
manner using tandem switches as collection points for traf-
fic. AT&T already had its network in place, all the way to
the central offices that provide dial tone to individual
subscribers. Call setup was faster for AT&T, and there was
less chance of network congestion.
New Jersey Bell wants to provide high quality service
to long distance carriers. Quarterly meetings are held with
MCI to discuss the quality of service and the status of any
planned expansions. Paul Rashid of MCI approached Bob
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Hanson of New Jersey Bell at one such meeting in 1987 with a
unique proposal. Rashid knew that New Jersey was planning a
twenty million dollar addition to tandem switch capacity,
and he also knew that MCI wanted to get out of the tandem
switches in New Jersey and reconfigure their network like
that of AT&T (direct to the end office). He also knew that
the desired reconfiguration would cost MCI five hundred
thousand dollars in billing from New Jersey Bell. Paul
Rashid proposed that since both MCI and New Jersey Bell
would benefit from the reconfiguration, the work should be
done for free.
Reaction to the proposal was initially negative, until
Bob Hansen's boss, Paul Hunter, was contacted. He knew that
the reconfiguration would delay the major addition that was
planned. He also knew, however, that any special agreements
with MCI would also have to be offered to all other long
distance carriers. The proposed work activity was standard
operating procedure for both MCI and New Jersey Bell, except
that New Jersey Bell had to establish a process to monitor
thy removal of tandem trunks since these were to be the
determining factor in exactly how much work was to be done
for free.
Months of review by legal and regulatory experts fol-
lowed, but the fact remained that New Jersey Bell could
defer or cancel a twenty million dollar expenditure by
rot charging a half million dollars to MCI.
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COMMERCIALIZATION
Legal and regulatory people were brought in, and an
agreement was reached with MCI stating that all direct end
office trunks that replaced and resulted in the disconnec-
tion of an access tandem trunk would be done for free. A
similar offer was made to US Sprint. The major capital
expansion was canceled.
MCI's network was significantly reconfigured by the end
of 1990.
DIAL-BY-DIAL REPLACEMENT-FEATURE TRANSFER (11)
The replacement of telephone switching computers with
newer technology presents many interesting problems. The
fact that several equipment manufacturers are locked in
vicious competitive combat can make the transition from one
vender's equipment to another is quite difficult. This
innovation resulted from New Jersey Bell's solution to one
common difficulty.
DEVELOPMENT HISTORY
Prior to the Divestiture, replacement of Central Office
(C.O.) switching equipment in New Jersey meant removing
electromechanical gear made in the 1950's by Western Elec-
tric (an AT&T subsidiary) and replacing it with the latest
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AT&T electronic product. The older equipment was simple and
had virtually no customer features beyond dial tone and the
option for touch tone dialing. In addition, methods and
procedures were well documented and there were few mecha-
nized operational support systems to worry about.
Divestiture brought two new complications to the dial-
by-dial replacement process, as it is known. Equipment
manufactured by vendors other than AT&T (Northern Telecom
and Siemans, for example) made a significant penetration
into the U.S. switch market. The requirement to provide
equal access to all customers and long distance carriers
stimulated an accelerated replacement program for some of
the early electronic switches which were capable of sophis-
ticated custom calling features such as call forwarding.
Feature transfer between electronic machines presented
a new problem for telephone companies like New Jersey Bell.
The replacement of switches had to be performed without
impacting customer service. In addition, as a losing bidder
on many of these replacements, AT&T was not highly motivated
to cooperate in the replacement of their equipment with that
of their competition.
Kevin Maurer of New Jersey Bell was asked to look for a
mechanized way of transferring features from the old switch-
ing computer to the new one regardless of the two types of
switches involved. Kevin based his system on COSMOS, a
Bellcore designed support system that is capable of inter-
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facing with all vender switches. COSMOS is capable of
administering the customer features, but it was not being so
used in New Jersey.
Kevin designed software that extracted all customer
feature information from an office that was scheduled to be
replaced. The data was reformatted for input to COSMOS and,
then, output in a format readable by the new switch.
COMMERCIALIZATION
There has been no effort to resell this innovative
solution to other companies. The amount of labor saved in
avoiding the tedious manual effort of feature input has also
never been measured. It is generally accepted that without
a process like this, completion of the equal access conver-
sion would have been impossible.
CCS7 TRUNK CONVERSION (12)
Conversion of the entire inter-office telephone network
from the traditional in-band signalling to out-of-band data
link signalling required conversion of every individual
trunk circuit. The conversion had to be accomplished with-
out impacting customer service. This slow, tedious process
was seriously complicated by the fact that records kept on
such trunks were found to be inaccurate.
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DEVELOPMENT HISTORY
Common Channel Signalling System 7 (CCS7) changed the
way in which central office switching computers talk to each
other. Traditional signalling was based upon groups of
trunk circuits. An originating call would seize a trunk in
the group going to the desired office and then, that receiv-
ing office would recognize a call coming in. The communica-
tion between offices was carried on the same equipment that
would eventually handle the conversation.
Before seizing any equipment, CCS7 identifies the
specific trunk circuit at both ends as well as the avail-
ability of the terminating line. This process is faster
than traditional signalling and reduces equipment require-
ments by avoiding call setup to lines that are busy.
Record keeping based on trunk groups was found lacking,
because what one office thought was trunk member one, the
other office might see as member twenty four, depending on
which way the installer started counting, when he numbered
the trunks. The traditional signalling ignored group member
numbers. There was only one way to identify which trunk was
which. A craft person on one end would have to put a buzz-
ing tone on the trunk while someone on the other end would
search for the trunk with a tone. Such a process was slow
and tedious, and there were over two hundred thousand trunks
to be converted.
85
The switching control centers sought help from their
Minicomputer Support Group. The only reliable data was in
the switching computers themselves. These computers know at
any given moment in time what equipment is being used and
how that equipment is identified.
Equipment designed for trapping annoyance calls was
installed on both ends of the trunks. When a call was
established on a trunk, a time entry was made at both ends.
Software was developed that would take a trunk whose both
ends had been identified and put it out of service at the
completion of the call. The actual conversion of that trunk
to the CCS7 format was performed, and the trunk was put back
in service.
COMMERCIALI ZATION
New Jersey Bell led the nation in the conversion of end
office trunking to CCS7. Conversion was substantially
complete by the end of 1989 with connection to the long
distance carriers scheduled for 1990 and 1991. The cost of
conversion was substantially reduced through the use of this
innovative program.
To date this software has been sold to Pacific Telesis
for use in California. Further marketability is anticipat-
ed.
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NPA SPLIT FEATURE UPDATE (13)
The split of the 201 Numbering Plan Area (NPA) in
northern New Jersey during 1991 will be difficult for New
Jersey Bell customers. NPA splits always are confusing to
customers despite the fact that every effort is made by the
telephone company to minimize customer impact. Customer
features, such as, Speed Calling* and Call Forwardinge,
which involve customer programming of numbers to be inter-
nally dialed by the switch, require special attention.
DEVELOPMENT HISTORY
From the perspective of the customer, splitting an NPA
is the telephone company's problem. To minimize customer
reaction, effort is spent trying to limit that which the
customer must do, even if he can, and should, do it himself.
When using features like Speed Calling® and Call For-
warding, customers program lists of telephone numbers that
the switch will use when the feature is accessed. These
numbers may be seven or ten digits. When the 201 NPA is
split into 201 and 908 this year, some of those numbers will
have to be input again. Rather than leave this responsibil-
ity up to the customer, New Jersey Bell Switching Services
took it upon themselves to update the lists for the custom-
ers.
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Each customer list could have been accessed manually
and reprogrammed from the Central Office. Such a process is
tedious, since there were several million customer lines
involved. The Minicomputer Support Group was approached for
a creative solution to the problem.
Software was developed to access each customer line
record, to determine if programmed features exist, and to
evaluate existing programming. A database of all incorrect
and correct program combinations was developed. Comparing
existing programming to the two lists, customer services
were corrected without the knowledge of the customer.
Should a customer input an error after this conversion
has been performed, the feature will not work as desired.
Special training was given to customer sales representatives
to prepare them to respond to customer inquiries that might
arise from this innovation.
COMMERCIALIZATION
This development went into active use in January 1991.
The primary benefit is improved customer relations (fewer
problems) and reduced cost by avoiding investigation of such
customer complaints. There is no plan for New Jersey Bell
to market this software outside of Bell Atlantic.
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AUTOMATIC ANNOYANCE CALL TRACE (4)
Tracing annoyance calls has been performed by the
telephone companies for decades. New switch features may
eventually eliminate annoyance calls entirely, however, in
the short term, they make tracing calls more convenient than
ever. This process was developed in response to these new
switch features and, at the same time, enhanced the tradi-
tional annoyance call handling process.
DEVELOPMENT HISTORY
The traditional annoyance call process began with a
customer calling the Annoyance Call Bureau. After instruct-
ing the customer to note the time and date of all future
calls, the bureau attendant contacted the Switching Organi-
zation. A trap was installed on the line, and all calls to
the trapped line would generate an entry on the central
office maintenance printer.
Subsequent customer reports of annoyance calls would
result in a manual examination of the printout for calls
received at the time specified by the customer. Calls which
matched, in time, would be identified, and a copy of the
printout sent back to the bureau for documentation.
Common Channel Signalling (CCS7) provides automatic
identification of all callers to tha terminating end of a
call. This functionality eliminates the need for the old
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trapping process. In addition, it offers a service possi-
bility where the customer can trace his own calls by keying
in a trace code before hanging up the telephone.
Handling the potential volume of customer trace at-
tempts required the elimination of the manual printer analy-
sis and replacement with a mechanized trace data collection
process. The Minicomputer Support Group built a software
program that collects all trace requests in the state in one
database accessible by the Annoyance Bureau. When the
customer calls in the report, the attendant can report the
success or failure of the trace immediately.
The new system reduced work effort in handling annoy-
ance calls both in the Annoyance Bureau and in Switching.
There were training requirements, however, for the new users
in the Annoyance Bureau.
COMMERCIALI ZATION
New technology is becoming available that makes annoy-
ance calls an historic phenomena. During the transition,
however, New Jersey Bell customers are tracing more calls
than ever before and paying a service charge to do so.
Handling that volume of business without additional resourc-
es, was made possible by this innovation that became avail-
able in 1988.
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FULL COIN BOX REPORTING (15)
Public telephones are one of the most visible forms of
telephone service. Many calls are placed today without the
use of coins (ie, credit card and collect calls). When a
coin telephone fills up with money, it cannot be used.
Jammed coin telephones frustrate customers and generate no
revenues for the company. This innovation improved the coin
telephone maintenance process in New Jersey Bell.
DEVELOPMENT HISTORY
Administration of the coin telephone has always been
performed by regularly scheduled visits of craft people
responsible for collecting money. During the visit, the
telephone is tested to assure that it is working. Tele-
phones that get heavy usage (airports) are visited daily,
while those with little usage may not get visited more that
once each month.
The ability to test coin telephones from the Central
Office is not new. A forty-eight volt potential on one side
of the circuit causes the line equipment to fail temporarily
when there is a coin stuck in the coin slot, an indication
that the coinbox is full or the slot is otherwise clogged.
Procedures for reporting the situation existed for both
switching craft people and operators, who can perform a
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similar test. In both cases, however, remote discovery of a
problem is accidental.
The coin telephone maintenance people approached
switching services to see if a programmed test of all coin
telephones could be scheduled. Fred Niemeyer proposed a
software process that would scan all lines in a C.O., and
for each coin line, perform the voltage test. Those lines
that failed the test were identified in a failure database.
This data was then consolidated into one report of defective
coin stations.
This process monitors all coin telephones in New Jersey.
The regularly scheduled visits have not been discontinued,
but this process identifies candidates for unscheduled
maintenance visits. For this reason, some modification in
the coin telephone visit scheduling procedure was required
to make use of this innovation.
COMMERCIALIZATION
This process improves service to coin telephone custom-
ers and allows for rapid collection of coins from full
telephones. The cost of maintenance can be reduced by
remote identification of priority stations in need of a
maintenance call. This process has been in place since
1989.
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FRIENDLY LINE VERIFICATION (16)
There are many organizations in the operation of the
telephone business who have a need to know exactly what
features the customer has on his line. There are also many
operational support systems used by these organizations, and
those systems often have differing opinions as to exactly
what features the customer has. Only the switching computer
knows which services it is providing, and clearly, those are
the ones the customer has.
DEVELOPMENT HISTORY
The development of operational support systems in the
telephone business has occurred in the form of "islands of
mechanization". Specific functions that were done manually
were mechanized independent of functions either "upstream"
or "downstream" in the service order flow process. As a
result, data inconsistency is a severe problem and will
remain so until all mechanized systems in the process are
integrated.
The only reliable source of information on customer
features is the computer actually providing those features.
There are five or six different types of machines and each
type may be operating on one of several generic levels. An
entire staff of craftsmen familiar with all switch types
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would be needed to answer the question, "What kind of ser-
vices does that customer currently have?"
The ability to perform a line verification (status and
feature dump) was needed by the untrained user. Fred
Niemeyer of Switching Operations proposed a menu driven
access to the switching computers. The user types in the
number to be verified and the interface system identifies
the serving C.O. The software knows the appropriate series
of commands needed to perform the verification and the type
of switch involved in the inquiry. Results are returned to
the user immediately.
Access to this system can be expanded to users of all
other operating systems as a verification base. Although
the ability to verify line features is not new to these
users, the ability to do it directly from a terminal is new
and requires training in system access.
COMMERCIALIZATION
New Jersey Bell provides more efficient customer ser-
vice since this innovation became available in 1990, New
users in need of customer line information have been given
access to the system. Better customer data results in
better service.
This functionality would be useful to all telephone
companies in that New Jersey Bell is second to none in the
deployment of operational support systems. The fact that
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others are several years behind may delay their recognition
of the need for such a process.
DIRECTORY ASSISTANCE CALL COMPLETION (17)
Across America, when a customer dials 411, he gets
"Information". Over the years, Directory Assistance (D.A.)
operators have been asked for weather reports, sports
scores, and telephone numbers. Although requested frequent-
ly, most customers did not understand, that once the D.A.
operator had identified the number, there was no capability
for that same operator to actually connect the call.
DEVELOPMENT HISTORY
The inability for the operator in a D.A. Bureau to make
the final connection between the caller and the desired
number was designed into the process. Management of the
Operator Services functions has always attempted to simplify
functions to maximize productivity. Telephone companies
were at the leading edge of management through the economies
of scale and worker specialization.
Mechanization and voice simulation have even taken away
a major part of the human function in D.A. operations. The
only thing left for the operators to do is to listen to the
customer spell the name of the desired party. (Messages,
such as, "New Jersey Bell, what city please?", can be prere-
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corded.) The final number is read back to the customer by a
voice simulator while the operator is in the middle of the
next call.
This "progress" has made the job of D.A. operator very
productive and very dull. As a result, morale was low and
staffing became difficult causing management to reevaluate
its philosophy. The sacrifice of productivity in the name
of improved job quality was a major shift in policy and re-
quired a financial trade-off to make it attractive. The
solution was to enable the DA operators to complete calls
when the customer requested them to do so. This completed
call would be billed at a premium rate, far higher than if
the customer dialed it directly.
New Jersey Bell dealt with Bellcore (standards) and
AT&T (equipment manufacturing) to develop the needed func-
tionality. Directory Assistance management actively partic-
ipated with switch engineering in the specification of
features.
When this service becomes available, DA operators will
have to be trained in the use of their new feature. In
addition, the trunking facilities serving the DA bureaus
must be expanded to handle the additional traffic.
COMMERCIALIZATION
Like most standards set in the telephone business, DA
Call Completion will benefit the manufacturer of equipment.
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Although it holds second position to equipment made by
Northern Telecom, AT&T operator service equipment is used
widely in America. The financial benefit to New Jersey is
additional revenue and an enhanced work environment. Since
this service will not become available until late 1991, the
additional revenue impact is a matter of estimation.
INTERCEPT CALL COMPLETION (18)
When a customer dials a number that has been changed,
his call is transferred to an intercept announcement. He is
told that the number has been changed, and if the new number
is published, he is given that new number. This feature
will offer to dial the call for the customer.
DEVELOPMENT HISTORY
The operator services organization in New Jersey has
always concentrated on mechanizing to eliminate manual
labor. The intercept function is one example where the
human labor component is virtually gone. Generation of
revenue is just as important as reducing expenses, and in
this application, New Jersey Bell is creating a new revenue
source.
New Jersey Bell Operator Services and Network Planning
went to AT&T, because AT&T 5ESS switches serve New Jersey's
operators. New Jersey Bell was seeking the ability to offer
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callers, who get routed to intercept announcements, several
options to call completion. The customer, whose number has
been changed, has the option of having his calls forwarded
automatically to his new number or of letting the caller
decide whether or not he wants the call completed to the new
number.
COMMERCIALIZATION
AT&T supplies switches to other telephone companies and
will, undoubtedly, benefit by selling this functionality to
other telephone companies. For New Jersey Bell, the commer-
cial value is in increased revenue for those calls that do
get forwarded. The service is due to be available in late
1991.
CENTRAL OFFICE SYNCHRONOUS-ASYNCHRONOUS MULTIPLEXING
(S.A.M.) (19)
Data network elements must be connected together, and
telephone facilities often play that role. Security is
always at risk when those facilities can be accessed through
a dialed call. Private facilities offer better security but
are expensive, because they are dedicated to one function.
This cost factor is real even when the data networks in-
volved are used and owned by the telephone company.
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DEVELOPMENT HISTORY
Telecommunications companies use operational support
systems in virtually ever phase of the business. These
systems, which were all developed independently, use differ-
ent hardware, software, and communications protocols. Since
telephone company systems rarely have dial access, each
operational support system has its own dedicated network.
Occupying facilities With dedicated networks has been a
way of life in the telephone business. The cost of such
facilities could be ignored in a monopoly environment.
Today, there is competition in many areas of the business,
making dedicated networks an intolerable luxury.
Fred Niemeyer, a switching manager with New Jersey
Bell, proposed a consolidation of facilities. The fact that
some systems worked with synchronous transmission while
others were asynchronous presented a difficult problem to
overcome. Devices did exist for customer premise use that
were capable of either mode of transmission, but they did
not have the capacity nor the features needed for central
office use.
Fred went to AT&T with his idea. The device was to
have sixty-four ports, with each port capable of handling
the data stream of a fifty-six kilobit trunk. The device
had to be able to recognize the failure of a circuit and
automatically switch the bit stream to a previously desig-
nated alternate circuit. Installation of these devices
99
began in late 1990. The complete transition should be
complete during 1991 and neither the external customer, nor
users of operations support systems within New Jersey Bell
will notice the change (with the possible exception that the
operational support systems may appear noticeable more reli-
able).
COMMERCIALIZATION
New Jersey Bell will install these devices in all of
its over two hundred forty central offices. The initial
savings will be, roughly, ten dedicated channels into each
office. These facilities that are made available will be
used to provide new service to customers. Survivability of
service is greatly enhanced by the automatic transfer fea-
ture.
AUTOMATED COLLECT AND THIRD PARTY CALLING (20)
Placing collect calls and calls to be billed to a third
party have traditionally been labor intensive operator
functions. Announcement machines with the ability for
interactive communication with the customer are changing
that. This innovation involves an extremely advanced ver-
sion of interactive computer communications replacement for
operator based services.
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DEVELOPMENT HISTORY
The elimination of manual labor is the major cause for
innovation in New Jersey Bell's Operator Services Organiza-
tion. Handling of collect calls and third party billing
(caller bills calls to his home or office telephone) have
been some of the more labor intensive.
New Jersey Bell Operator Services approached Switching
seeking a labor saving innovation. Engineering and Operator
Services people, then, jointly proposed the ability to
mechanize the handling of collect and thire party billed
calls to AT&T since the AT&T 5ESS Switch serves New Jersey
Bell's operators. The proposal called for an enhancement to
the switch that would permit a caller from either a Touch-
Tone ® or rotary telephone to interact directly with the
switch, without operator assistance. The customer would be
instructed by an announcement on exactly how to signal his
intentions to the switch. There would be no need for the
customer to speak. All communication could be performed
using the telephone dialer.
COMMERCIALIZATION
New Jersey Bell plans to reduce its operator service
staffing requirements through the use of this innovation.
AT&T, as the manufacturer, will benefit from resale of this
innovation to other telephone companies. This feature is
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scheduled for implementation in late 1991.
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6.0 ppendix 2
FUNCTIONALITY
INNOVATION
Switch Protection 911
Instant Network Response 911
Called Party Control 911
Ringback 911
Cellular Integration 911
PIC Verification
Remote Meter Reading
Interactive Video
VMS Updating
IC Network Reconfiguration
D/D Feature Transfer
CCS7 Trunk Conversion
NPA Split Feature Update
Auto Call Trace
Full Coin Box Report
Friendly Line Verification
DA Call Completion
Intercept Call Completion
Central Office S.A.M.
Auto Collect/Third Party
Coding Sheet 1
New Function
Initiator Customer
EC YES
EC YES
EC YES
EC YES
EC YES
SW NO
EC YES
EC YES
SW NO
EC NO
SW NO
SW NO
SW NO
SW YES
NJI NO
NJI NO
NJI YES
NJI YES
SW NO
NJI NO
provided
NJ Bell
YES
YES
YES
YES
YES
YES
YES
YES
NO
NO
YES
YES
YES
NO
NO
NO
YES
YES
YES
YES
INNOVATION INITIATOR
External Customer EC = 8
New Jersey Bell Internal Customer NJI = 5
Switching Services SW = 7
Total = 20
Note:
This coding is the
source of data for tables one, two, and three.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
YES = 7
YES = 2
YES = 1
= 7
= 3
= 5
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Coding Sheet 2
ADAPTATION REQUIREMENTS
What organizations had to adjust procedures to accept change ?
Who had to change
Operating procedures?
External NJ Bell Switched
INNOVATION Initiator Customer Internal Services
Customer
1. Switch Prot. 911 EC NO NO YES
2. Inst. Net. Resp. 911 EC EC NO NO YES
3. Called Control 911 EC YES NO YES
4. Ringback 911 EC YES NO YES
5. Cell.Integrat. 911 EC YES YES YES
6. PIC Verification SW NO YES YES
7. Rem. Meter Reading EC YES NO YES
8. Interactive Video EC YES YES YES
9. VMS Updating SW NO NO YES
10. IC Net.Integration EC NO YES YES
11. D/D Feature Transfer SW NO NO YES
12. CCS7 Trunk Conversion SW NO NO YES
13. NPA Split SW NO YES YES
14. Auto Call Trace SW NO YES YES
15. Coin Box Report NJI NO YES YES
16. Line Verification NJI NO YES NO
17. DA Call Completion NJI NO YES YES
18. Int. Call Compl. NJI NO NO YES
19. C. O. S.A.M. SW NO NO YES
20. Auto Collect NJI NO YES YES
INNOVATION INITIATOR
External Customer YES = 5 3 8
New Jersey Bell Internal Customer YES = 0 4 4
Switching Services YES = 0 3 7
Total = 20
Note: This coding is the data source for table four.
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Coding Sheet 3
CUSTOMER PARTICIPATION
How far did the customer proceed toward completion ?
Level of Customer Input
INNOVATION None Ident. Solut Funct. Design Compl.
Need Type Specs. Specs. Disign
Switch Prot. 911
Inst. Net. Resp. 911 EC
Called Control 911
Ringback 911
Cell.Integrat. 911
PIC Verification
Rem. Meter Reading
Interactive Video
VMS Updating
IC Net.Reconfiguration
D/D Feature Transfer
CCS7 Trunk Conversion :
NPA Split
Auto Call Trace
Coin Box Report
Line Verification
DA Call Completion
Int. Call Compl.
C. O. S.A.M.
Auto Collect
Totals
External Customer
Internal Customer
7 13
8
5
12 11
8 7
4 4
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
X
X
K
X X
X X
X X
X
K
K
X
X
X X X X
X XX
X
X
X
X
X X
X X
X
X
X X X X
5
2
3
2
2
0
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Coding Sheet 4
INFORMATION TRANSFER
Where did the developer get customer information ?
Source of Customer Input
INNOVATION Self Customer
User Observe Specific Implied
Direct
1. Switch Prot. 911 X
2. Inst. Net. Resp. 911 EC X
3. Called Control 911 X
4. Ringback 911 X
5. Cell.Integrat. 911 X
6. PIC Verification X
7. Rem. Meter Reading X
8. Interactive Video X
9. VMS Updating X
10. IC Net.Reconfiguration X
11. D/D Feature Transfer X
12. CCS7 Trunk Conversion X
13. NPA Split X
14. Auto Call Trace X
15. Coin Box Report X
16. Line Verification X see note
17. DA Call Completion X X
18. Int. Call Compl. X X
19. C. O. S.A.M. X
20. Auto Collect X
Totals 7 2 12 1
Innovator
External Customer 0 1 8 1
Internal Customer 0 1 4 0
Switching 7 0 0 0
Note: Extension of data to other applications resembles
implied data about other customers. (Discussed in text)
